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(54) (57) CHOCOB PEMOHTA OBCaJIHOR 
KO/lOHHbl. BiuiioMaioiuHfi cnycK b Hee nx)>- 
pHpoBaHHoro naTpy6Ka h pactUHpemie ndoieA- 
Hero ao AHaMeTpa o6caAHoA koviohhu nyTeM 
npOTR)KKH Mepe3 Hero HHCTpyueKra, otauhcuo* 
uyt&c* TeM. mo, c uevibu noBuujeHHH hbaok- 
hoow nepeKpuTHR HHTepsavia HapymcHMB. 
onycKaiOT AonanHtrreAbHuft rafrpHpoBaHHwfi 
naTpyooK h ycTAHaBJiiiBaiOT c aa3opoM no Top- 
uy c ocHOBHbiM, pacujHpniOT o6patueHHyio k 
ocHOBHOMy naTpyfihy KOHueByio Marrb Aonan- 
HHTe^bHoro natpy6Ka u CMemaiOT ero ao yno» 
pa b paHec ycTaHOBJieiiHbifi: a 3aTeM npoTHni 
BaiOT MHCtpyMeHT Mcpe3 Becb naTpyCoK. 
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II u.r.p. t.'iuu * v.. ti|»" 

\ti iiMr\iuv | IH .ii'mw Mijitr in rrpvom im«h-TH 

l» <.r M ; M |||J\ K.UI.IIM.IX IKU.IAMH II 1*^1 MM OH II 
laiOHOll |l|ti»MMIII.Il*IHMH'tll. n M3CniiKtH npii 

kamiTn.ihiKiu pcMcmfc itfVa.uiM* ho/inim. 

MimvTi'H emu 06 \ii;iiu»hkh nxjipnpoiiaimo 
in iiaipyftKa r Tpyfiax m\icm paciimpcmiH oro 

IIOipi'.V'TBilM B3pMB3 |IJ. 

IIc.vh thikdm Aanuoro cnrK«»Ga nMHOU'fl 

IIHIKIH' K3MCCTBO pt?M0MT3, »ITU ortbRCIIBeUH 

ipy;uiucTi»K> oOccneMCiiiifl paBiioMcpnoro pac* 
initpeiiiiM nxjipiipfmaminro naTpy6Ka no bcch 

.Willi*, ripil ClUbllOM IIOBpe^JCHIIH KOAOHHbl 

it 60/ibuiofi iicvwmtiic napaaa ofcaAiian koaoh- 
h;i mo>kpt 6wti* iiapyuiena, a nepaBHOMcpiioc 
paiiiiiiptMiiic naTpy6Ka mphboamt k yMCHbine- 
iiiimi ero npoxoAiioro ccmchmh. 

HanrMoci* 6.1HHKHM k iipeiuiaracMOMy hu- 
.irctch cnocort peMOiaa o6cajHoA koaomhw, 
BK,iro«iainiiiiiH cnycK b Hee ro<t>pHpoBaHiioro 
naTpy6Ka m pacuinpCHne nocAeAHero ao am- 
aMeipa oOcaiiHofi KOAoinibi nyTeM npoTBWKH 
«iepc:i ncro imcTpyMCirra \2\. 

Hea<KTaTOK lUBCCTiioro cnoco6a 3aiciio- 
•lui'TCH b Ma.ioft nnae>KHOCTH nepeKpbiTiin 30- 

lit J liapyiHCHIIH. MTO CBB3aH0 C B03M0>KH0CTbK> 

c.iyMacB n npaKTMKc pcMOMta oocsahwx ko- 
aomh. Koraa iiocic ycTaiiOBKii ro<J>pnpoBaiino- 
ro naTpyftxa McrcpMeTHMHtxTb coxpaHHercfl. 
npiiMCM Sohb iicrepMeTMMHocTH. nan npaBHAO, 
iiaxoniTCB MciiocpeacTBCMiio nail 11.111 noa yc- 
TanoTVicnuuM panee naTpy6KOM. /Imkbhamdo- 
Han» si\ HerepMriiiMHOCTb mgkho TOAbKO ny- 
tcm ycTanoHKii aonojimiTenbHoro naipyfiica b 
crbiK* k ywe ycfaHOfuieKMOMy. 

Ue.ib H3o6peTeHHB — noBuiueHHc Hanem-. 
ikxth ncpcKpuTMB niiTepBa.na HapyuieHHfl. 

flocTaBACH nan ueAb aocTHraeTCfl tcm, mto 

U ilUHM H*)C pCMOHTa oGcaAHOH KOAOHHbl. BKJIIO- 

MaomcM cnycK b Mec rcx})piipoBanHoro naTpy6- 
Ka 11 paciiiHpciiiic nooie.iMcro jxo awaMerpa 06- 
cdiiHOH K«.iOHHbi nyTCM npoTHWKH nepc3 Hero 
HHCTpyMCiiTa. cnytKaioT aonoviHMTeabHbiM roty- 
papoBa mhwh naTpy6oK 11 ycTaHae-iHBaioT c 3a- 

30pOM 110 TOpU) C OCHOBHNM. paCUJHpHIOT 06- 

pameHHyio k ocHOBiiOMy naTpy6Ky KOHueByio 
MacTb aono.iHtne.ibHoro narpy6Ka n CMetuaiOT 
ero jo ynopa b pa nee ycTaiiOBJieHHbiH, a 3a- 
TCM lipOTHrilBaiOT MHCTpyMCHT Mepe3 Becb naT- 
py6oK. 

Ha cjiar. I -5 nnxasaHa noc.ieAOBaT&nb 
HocTb ycTaiiOBKii aono.iHHTc^bHoro na7py6Ka 
iiaa ochobhwm: na (pnr. 6—10 — to >ne. npH 
ytTaHOBKe aofio.iHHTe.ibHoro naTpyGxa noa 
ochobmum; Ha i|>ur. II — ceseHHC A— A Ha 
ifwr. 3. 

C110106 BK.iioMaeT noc^eaoBaTe/ibHocTb one 
pa anil c nucTpyveHTOM I. HanpiiMep. c paaii- 
a.ibiio pai iniipBiomMMCB koiiuom. HHcrpyMein 
ouycKaioT r c k Ba>K mm y Ha tpy6ax 2 k MecTy 3 
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M.jp) lllt'MI* »• ••Th .I.IM»»M MMUIMIU » .1 .HMIIr.M. 

mum nH|»piip<»p;*HiiuM naipv^KoM \ 11 \imfNiv 

II<K*.1tMOB.1HMbH«H II. Mill* pail Hfl H«» HM»*oA> 

itpn pnC*uv Clingy BBrpx (t|)Mr. -I fi) >Via 
MOH.it'HHWH panco ii.iaciwpb B HIUl" r«M|)pii|m- 
• naiiiioro naTp\*6Ka 6 jamiMat'T nei.io)KeHiu\ 110- 
KanaHieoe 11a ^Jiir. I. 11 Hapymemie 3 o6caAKOH 

K0.10HHW OCTaeTCB HPIiepfKpblTblM. MaMMHaB 0T 

. rciOBbi ruiacTbipR 6 11 Bbiuie. ilono.iHHTCAb- 
iiuil ro4>pupoaa.HHbiH naTpv6oK 4 onycKaen-R 
to k panco ycraHoaieHiioMy iwarTwpio 6 c mh- 
TcpBa.ioM ot Hero no Topuy. 

3aTCM a Tpyftax 2 co:iAaioi luiftuTomiui* 
Aaiueiuie >khak(k:tm, paBHoe 1/3 paftoMero aub 

.leHHfl. B 3TO BpCMR MHCTpyMCHT I pnCllllipHtT 

f5 inacrupb b npenc.iax, noKaaaHitux na if>nr. II. 
t. o. lie no-THocTbto. CuciLneMMC n.iacTwpH c ko* 
.1011 h oft npoiuoftACT .llllllb riO RblCTyiiaM. Ilpn 
BC6M JTOM npOTH^Ka MHCTpyMCMTa ! B IIABC* 
TUpC (<})Hr. 2) COCT3BAB0T Ha»ia.1bHyiO MaiTb 
CrO A.lMMbl. STO II03B0.1IIT APTKO CABIIMyTb Cft) 

20 BHH3 yiiopow 5 ao KoiiTBKTa b panee ycTaiiim- 
AeHHbiH ruacTupb 6 6e3 Hax.iecTKM (^nr. 3 
h 4) 11 liepeKpbiib HiiTepea^i MpjKjay mum 11 ao- 

nOA H HTCA b H bl M fLiaCTbipCM 4. 

flocAC 3Toro AaBAeHiie whakoctm b HHcrpy- 

MeHTC I CHH/K3IOT AO HyJtH. PaAMaAbiibie Ma- 

25 rpy3KH HHCTpyxeHTa I Ha naTpy6oK 4 yMCHb- 

UJaiOTCB. M OH nepeBOAHTCB B H3Ma.1bHOe IIO- 

AOMcmie ((})»ir. 3). ynopoM 5 cMeiuaioT naTpy- 
Gok 4 BMM3 ao ynopa B.paHee ycTanoanen- 
huh onacTwpb 6. nepeKpuBaa HHTcpBa.i napy. 
30 ujeHiiB (<twr. 4). Hm>khhh MacTb naTpyftKa 4 
yniipaeTCH b BepxHtoio MacTb paHee ycTanoB* 
-neHHoro rwacTbipB 6. B Mecre cocahhchhb no- 
ziyMaeTCB repMeTMMHoe coeAHiieiiMe AByx toh- 
KocTeHHbix ruiacTbtpeft h nocAe 3Toro MHCTpy 

MCHT I llpOTBTHBafOT Mcpe3 uaTpy6oK 4 RO BbJ* 
35 XOA3 H3 Hero (<J)Mr. 5). 

B npon3BOAcTBe pa6oT no ycraHOBKC iiAac- 

TbipB B 06C3AHOM KOJIOHHe PCTb R3 pH3 HT KOf* 
Aa nAaCTWpb paCUJHpfleTCB HHCTpyMeHTOM I 
CBepxy BMH3- 

FlocAeAOBaTC-TbHOCTb onepauiiH no npeA-ia- 
40 raenoMy cnoco6y b 3tom c/iynae aHa-iorMHHa 
nepBOMy BapiiaHTy, TO^bKO Aono^HHTe^ibHUH 
naTpy6oK 4 ycTdHaBAHBam 33tb>kkoh Tpy6 2 
BBepx ao ynopa b pa Hee ycTaHOBJicHHbiH nJiac- 

Tbipb 6 B 06C3AH0M KOAOHHe ((J)Hr. 6-10). 

TaKHM o6pa30M, Hcno^b3yn npejLnarae.MbiH 
cnoco6 coeAHHeHHB n^acTbipeft mojkho noBW- 
cMTb HaAewHocTb nepeKpbiTMB MapyuieHHoro 
HHTepBa^a o6caflHOH ko/iohhu. 

ripeAJiaraeMbiM cnoco6 ycTpaiiweT noBTop- 

HOe U€M6HTHpOB3HM€ OOCSAHblX KO^OHH Mepe3 

50 aet})eKT b KOJioHiie. 

ycTaHOBKa Aotio.niiMTe^bHoro n.iacTwpB 3Ha 

HHTe^bllO COKpaTHT M RpCMfl. 3aT p3MH BaPMOe 

na npHroTOB^eime h jaKaMKy MaTcpHa.iOB mc 

pt3 AC(t)CKT B KU.IOHHe. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 



[vertically along right margin] 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 

sleeve, Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 

Fig. 1 1 shows the A — A section in Fig. 3 . 

The method includes a sequence of operations with tool 1, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 

B B 

Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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